Effect of molecular size of pegylated peptide on the pharmacokinetics and tumor targeting in lymphoma-bearing mice.
Rapid blood and body clearances have hampered effective tumor targeting by small molecules. We used branched poly(ethylene glycol) (pegylated) polymers (M(r) 40,000, M(r) 70,000, M(r) 100,000, and M(r) 150,000) conjugated to tumor-specific and control peptides to assess the effect of both molecular weight and tumor specificity on pharmacokinetics and biodistribution. Pegylated specific lymphoma-binding peptide and control peptide (containing stereoisomers of proline and aspartate) were synthesized, radiolabeled with (111)In, fractionated by size, and injected into Raji lymphoma-bearing athymic mice (4-6 mice/group). Pharmacokinetics were followed for 2 days to evaluate effects of specificity and molecular size on blood clearance, body clearance, and biodistribution. As molecular size increased, blood and body clearances decreased (P < 0.001). The effect of molecular size on blood clearance was not altered by ligand binding specificity (P = 0.21), with t(1/2) ranging from 5.4 h (M(r) 40,000) to 17.7 h (M(r) 150,000). However, ligand specificity did alter body clearance, with pegylated control peptides clearing the body more slowly than pegylated specific peptides [P = 0.03; range, 19.1-91.3 h (specific peptides) versus 23.6-115.7 h (control peptides)]. At 24 h, there was more uptake of specific versus control pegylated peptides in tumor, liver, and marrow, but there was less uptake in kidneys, with a more pronounced difference for the higher molecular weight peptides (P < 0.01). These results demonstrate that the pharmacokinetics and biodistribution of peptides and resultant uptake in tumor and normal tissues can be altered by both molecular size and ligand specificity, with molecular size affecting pharmacokinetics and organ uptake in a predictable manner.